This paper studies the dynamics of the agricultural sector in Mozambique, focusing on the role of commercial farms. Using agricultural survey data from 2002 to 2012, we analyse the spatial distribution of large farms and identify factors influencing their location decisions. We find that the spatial dispersion of large farms across the country is not uniform. Large farms tend to be located in wealthier and more educated areas, with better road access and higher levels of population density. Given an increasing volume of investments in the agricultural sector in Mozambique, a better understanding of these spatial trends can shed light on the processes through which large commercial farming entities may influence smallholder agricultural production and rural welfare.
Introduction
Agricultural performance has been mixed in recent years in Mozambique. On the one hand, national accounts data show that the value added attributable to the sector has grown consistently above 5 per cent in real terms every year from 2001 to 2010 (INE 2016) . However, estimates of the evolution of absolute poverty (Arndt et al. 2012; DNEAP 2010) and estimates from nationally representative agricultural surveys of small and medium farm owners (trabalho do inquérito agrícola, TIA; inquérito agrícola integrado, IAI) over the same period (Glover et al. forthcoming) fail to indicate significant or sustained economic progress for the average rural household. One reason for the difference between national accounts and survey data could be that large commercial farms-i.e. farms that cultivate areas larger than 50 ha-are excluded from standard household-based surveys. It follows that for a complete understanding of the dynamics of the agricultural sector in Mozambique must take into account the experiences of commercial farms. This is our intention here.
A further motivation for our analysis is the so-called new wave of global interest in farmland investment. This was particularly acute following the food price spikes in 2008, and preliminary data suggest that usage rights over millions of hectares of arable farmland in Africa have been obtained by a variety of investors. Termed 'land-grabbing' in the international media and in policy circles, large land acquisitions have polarized opinions throughout the development community. Some proclaim their employment-generating, tax base-growing, social infrastructure-building virtues (Deininger et al. 2011) . Detractors argue that such investments are exploitative and subject to elite-capture, and that land is often misappropriated without the full knowledge and consent of those affected (Cotula 2013; FAO 2013; Li 2011) .
In Mozambique, official attitudes to foreign investment in the agricultural sector are positive. Several government projects, supported by foreign donors, have been encouraging large-scale investment in the agricultural sector, often under the theme of 'growth corridors' (G8 New Alliance 2013). These include large projects such as ProSAVANA and the G8 New Alliance for Food Security and Nutrition; along with the Beira Agricultural Growth Corridor (BAGC) to some degree. Analysts broadly agree that Mozambique has been a prime target of the new wave of land acquisitions (Cotula 2013; Deininger et al. 2011) . However, as is common throughout the literature, little empirical evidence is available regarding either the tendencies in or the effects of such investments. To start to fill this gap, this paper employs unique panel data on commercial farms in Mozambique. Our aim is simply to investigate spatial trends in the location, expansion, and operation of such firms across the country. In doing so, we aim to bring hard evidence to the debate and observe the progress toward establishing 'agricultural growth corridors'.
The rest of the paper proceeds as follows: Section 2 provides context to the recent global interest in farmland in Mozambique, focusing on what is understood and summarizing the associated costs and benefits elaborated in the literature. Section 3 introduces our dataset of current large farming operations, compares this against the data of acquired land usage rights, and presents basic spatial visualizations of commercial agriculture in Mozambique. Section 4 presents further mapping visualizations and correlation tests in order to identify several of the factors driving the internal distribution of commercial agriculture. Section 5 concludes.
Recent land acquisitions in Mozambique

Global interest in Mozambican agriculture
Before looking at the size and scope of recent land acquisitions in Mozambique, it is helpful to understand the driving factors behind this new surge in investor interest in farmland. Global structural changes throughout the 2000s until the food price peak in 2008 set the groundwork for increased interest in farmland. The increase in food prices over this period was generally a symptom of high energy prices, increasing demand for resource-hungry food (i.e. meat) among the middle classes in low-and middle-income countries, the diversion of land to biofuel production in the US and EU, and commodity speculation (Mittal 2009; Von Braun 2008) . Simply put, in a world with high food (and fuel) prices, farming becomes a more attractive activity for international capital.
With respect to Mozambique, interest in land acquisitions appears to be driven by its cheap land, strategic location for exports, and advantageous agro-ecological conditions. For instance, Deininger et al. (2011) estimate the value of land in a large plantation in Mozambique to be US$9,800 per hectare, which is vastly more than the US$1.25 per hectare annual rental fee for cropland. With large potential profits to be made, at least on paper, it is not surprising that by 2009, land requests for biofuel projects exceeded 20 million ha in Mozambique (Arndt et al. 2010 [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] , which is unlikely to be an overestimate due to the rigorous cross-checking of multiple sources. 1 Indeed, Cotula (2013) suggests that these figures also are likely to underestimate the scale of land acquisitions involving domestic entities, which are often more difficult to track than international deals, as the latter attract more attention.
A further concern with data on land acquisitions is that they do not identify whether operations have begun and/or how much of the acquired land is in use. Deininger et al. (2011) report that a 2009 audit showed that more than 50 per cent of approved agricultural investment projects sampled in Mozambique had either not started any activity or lagged significantly behind their development plan. Although land cannot be privately owned or traded in Mozambique, companies that hold long-or short-term usage rights can be. Current land policy encourages land hoarding for speculative purposes, as land is considered to be extremely cheap (Oakland Institute 2011b). The usage rights for a hectare of cropped farmland cost MZN37.50 (around US$1.25) annually, while rights for pastures and permanent cropland cost even less. Accordingly, to maximize the value of speculative investments, we would expect to see land usage rights acquired in more valuable areas, in particular around urban areas and in those with good-quality agricultural land with freshwater sources.
Benefits and risks
What do we know about the likely benefits and risks of large-scale land acquisitions? A starting point is the explicit intentions (justifications) of multilateral initiatives such as the G8 New Alliance for Food Security and Nutrition, as well as Mozambican projects such as ProSAVANA and the Beira Agricultural Growth Corridor. All these programmes identify spillover effects from large commercial (agribusiness) enterprises to be the central mechanism stimulating growth and development for rural smallholder farmers (Cotula 2013; Deininger et al. 2011; Gurara and Birhanu 2012) . Spillover effects variously include an increase in farming knowledge, access to inputs, and direct employment. A further variant is the creation of spatially concentrated 'agricultural clusters' and the use of contract farming to link smallholders to commercial enterprises (e.g. Clements and Fernandes 2012; Kaarhus 2011) . The promotion of these alternatives increased as a result of 'landgrabbing' criticisms associated with major projects, in particular ProSAVANA (Nogueira 2013) .
The nascent literature on large-scale land acquisitions suggests that a key risk is loss of land use rights by smallholders and/or inadequate compensation for this (Cotula 2013 ). Mozambique's 1997 Land Law strongly protects the customary rights of local communities and is generally seen as progressive (German et al. 2011; Tanner 2002) . In theory, such protection should enable communities to be adequately compensated for land ceded to investors as part of the community consultation process of land deals. However, numerous land conflicts and unfulfilled (and legally unenforceable) promises have been documented in recent years (Borras et al. 2011; Deininger et al. 2011; Nhantumbo and Salomão 2010; Oakland Institute 2011b) . For instance, Waterhouse et al. (2010) argue that, in practice, the community consultation process has proved to be highly problematic in Mozambique, with an almost systematic lack of regard for the law in relation to community rights.
It is often assumed that, due to its low population density, Mozambique has vast quantities of unused fertile agricultural land (Deininger et al. 2011 ). However, it is increasingly recognized that this is not necessarily the case (Kaarhus 2011; Cotula 2013) . Borras et al. (2011) state that the argument about existing, available marginal lands is fundamentally flawed, as land can be used in a traditionally extensive way (livestock grazing land and temporary fallow areas), yet still be classified as marginal-i.e. the conventional wisdom that land is 'empty' is often mistaken. Furthermore, Aabø and Kring (2012) argue that when factors such as alternative land use, protected areas, the existence of basic infrastructure, and distance logistics are taken into account, estimates of 'available and suitable' land shrink considerably. The high frequency of conflicts reported in the media in Mozambique certainly suggests that land acquisitions are not taking place on 'unused' or 'marginal' lands. Rather, investors are seeking access to water resources, fertile soil, infrastructure, and proximity to markets (Oxfam 2011) , particularly in peri-urban areas (Kaarhus 2011) .
Concern has also been raised over the impact of cancelled and delayed projects on communities. Cotula (2013) describes how, when projects collapse, communities lose land without gaining durable benefits, as the government often seeks new investors to continue the project. Such a situation represents a large opportunity cost for the community, as land can subsequently remain idle for a significant time. In Mozambique, after contracts were signed, a 30,000 ha sugarcane plantation in Gaza province was abandoned (Borras et al. 2011) , along with at least four biofuel projects in the South and Centre regions totalling over 50,000 ha, among others (Land Matrix 2016).
3 Spatial distributions of commercial farms over time
Estimations of land use and recent acquisitions
The previous section suggested that the effects of large-scale land acquisitions, and investments in commercial agricultural more generally, are complex. Potential benefits from such investments need to be weighed carefully against the material risks, which may be substantial. However, to date, a lack of evidence on trends in commercial farming, let alone their empirical effects, hampers informed debate. In Mozambique, despite difficulties in ascertaining how much land has been leased, sources presented in Section 2 indicate that usage rights for at least 2.5 million ha have been acquired by private investors for agricultural activities in recent years. Considering that the country has around 36 million ha of arable land, of which only around 6 million ha is currently in use (MINAG 2010), the potential impact on the agricultural sector and current small and medium farm owners is not inconsiderable. In this section, we introduce our dataset of the current distribution of large farms in Mozambique to assess whether these usage rights are being translated into activities 'on the ground'.
The survey data we use represents all farms actively cultivating more than 50 ha of food or cash crops in Mozambique in the years 2002 and 2012. The data was collected as part of the national agricultural surveys (Trabalho de Inquérito Agrícola in 2002; Inquérito Agrícola Integrado in 2012) collected by the Ministry of Agriculture, where local government officials at district level informed the data collectors of any known active large agricultural entities. We retain those farming at least 50 ha of food or cash crops. These incorporate privately owned farms, large household units, and a few other organizational forms, such as state-owned farms and cooperatives. Although a fair few of these farms include those that began production many years before the recent wave of land interest, we can identify the changes in land use between the two periods to assess the impact of recent land acquisitions. The evidence of global land interest presented above makes it fair to assume that most of the changes over this period are attributable to private commercial activity (as opposed to that of state farms, households, or other forms). Table 1 estimates the number of these large farms and the area they cover. It shows that large farms cultivated around 117,183 ha of crops in 2012. If pastures and land lying fallow are included in this figure, the total area of land of these large farms is 440,691 ha. This compares with around 3.9 million small and medium farm owners cultivating around 4.9 million ha. Between 2002 and 2012, we estimate that the area of usage rights under 'active' large farm ownership increased by 205,065 ha.
The Land Matrix (2016) reports that at least 1.5 million ha (more than 60 per cent of the total) of recent land acquisitions were for forestry projects, implying that just over 1 million hectares (a conservative estimate) have been acquired by investors for farming activities. 2 Comparing the latter figure with the values estimated in Table 1 , we see substantial divergence in magnitude. 3 Even if we include fallow land, it would appear that more than half of all commercial land use rights are currently inactive. Indeed, since our data capture farms only that are currently producing or in operation, the large observed discrepancies are likely to be a result of limited or delayed 2 Similar observations have been recorded for Mozambique elsewhere (Cotula 2013; Aabø and Kring 2012) .
3 Note that land for jatropha production (for biofuels) is not taken into account in our data. This will not distort the results significantly, as the projects are still in the early stages of development, with only around 8,500 ha of crop planted (out of around 400,000 ha approved) by the end of 2012 (CEPAGRI 2012). Strikingly, only 853 jobs have been created out of the 148,225 planned. implementation, or even outright cancellation, of the projects. Such a finding corresponds with other observations on land acquisitions by Cotula (2013) and the Oakland Institute (2011a), who note how investments are routinely cancelled or unimplemented. * Pastures are recorded only for farms with more than 50 ha of crops to ensure comparability between years.
Source: Authors' calculations.
Where are these large farms located?
Our large farms database enables us to map the location of these large farms at the posto administrativo level. This is the third level of administrative division, behind province and district. Maps 1-3 illustrate their distribution throughout the country by area, their changes over time, and their distribution by type of farm. 4
Map 1 shows a discernible pattern for the locations of large farms in 2012. The spatial dispersion of large farms throughout the country is certainly not uniform-it appears that there are indeed areas in which large farms are clustering, particularly around Maputo in the extreme south and within the Beira Corridor in Manica and Sofala. Outside these nuclei, we can see smaller clusters in the North region, noticeably near the Malawian boarder in Tete, around Quelimane in Zambézia, and dotted around Nampula, Niassa, and Cabo Delgado. Pertinently, the postos administrativos with large farms tend to be bisected by main roads (denoted by the thick grey lines). Away from these main transport arteries, road conditions are substantially poorer. The absence of large farms in areas away from main roads gives the impression that the poorer market access in these locations is enough of a constraining factor to inhibit investment in and/or the growth of existing farms. The few areas isolated from good transport connections where there are large farm clusters (e.g. in north-eastern Tete) are sufficiently close to the borders of other countries to suggest that their principal markets lie outside Mozambique.
Turning our attention to changes in land use by large farms, Map 2 shows significant regional trends over the last 10 years. Activity around the Beira Corridor has clearly increased, along with farming around the main transport corridors of Niassa, Cabo Delgado, and northern Nampula.
The South region has seen substantial changes-both increases and decreases. Table 1 shows us that the net increase outweighs the loss of area in the South region considerably, but only when fallow land is taken into account. Falls in land use by large farms are apparent in Zambézia and southern Nampula-a possible response to the lack of integration of these areas into the major growth corridors. Here, roads have been relatively neglected and the efficiency of the closest ports (Quelimane and Nacala) has not been sufficient to make them internationally competitive over this period. The area of large farms in the cluster of postos administrativos in north-eastern Tete also increased.
Map 3 shows the type of large farm under operation. We are able to break the data down into three main types: private, households, and 'other' (which comprises state-owned farms, cooperatives, and other shared forms). It suggests that there is no clear pattern to the location of these farms. Yet, it appears that private enterprises are more concentrated in the Centre and South regions, again around the Beira and Limpopo corridors. Households with more than 50 ha of cultivated land are generally found in more remote locations, noticeably in clusters near the Malawian and Tanzanian borders, and in Inhambane.
What drives these investments on a local level?
After seeing the spatial distribution of large farms in the previous section, we now turn our attention to the factors driving these placements. Here, we map the distribution of large farms against spatial variables representing (i) the population density of secondary administrative divisions and (ii) the relative welfare of tertiary administrative divisions. Of course, correlation does not imply causality. Yet this analysis should at least enrich our understanding of where larger farms are located, and the associated characteristics of these areas. As a variable to represent welfare, we utilize the 'ranking' of a district based on the multi-dimensional first order dominance approach developed in Arndt et al. (2016) . This method takes into account the distribution of the deprivation levels of five welfare indicators-safe water, sanitation, education, electricity, and radio-observed at the district level. Districts are then ranked in respect of their net dominance over other districts (Arndt et al. 2016). 5 Map 4 displays these district rankings in relation to postos administrativos with large farms. Lighter areas represent 'wealthier' districts, while the postos administrativos with large farms have a heavier outline. As can be seen, there is a strong clustering of large farms in relatively wealthy areas of Mozambique, particularly in the South region and the central belt along the Beira corridor. Bivariate correlation tests confirm this impression, with resulting negative statistically significant coefficients when district rankings are correlated with all large farms and private large farms (Table  2) .
Map 5 shows the distribution of large farms against the population density of each posto administrativo, the darker areas representing more densely populated areas. We can see that, in general, large farms are not located in the more sparsely populated areas of the country, the areas in the South and Centre being more densely populated. Noticeably, the seemingly sporadic distribution of large farms in the north-eastern provinces appears to be strongly associated with more densely populated postos administrativos. The correlation tests corroborate these findings (Table 2) . Table 2 also correlates large farm variables against the presence of paved roads in 2012 and average years of education in 1997. 6 It shows positive correlation with large farm locations in both cases. In contrast to the conventional wisdom that large farms are located on marginal lands (Deininger et al. 2011) , we have seen that large farms tend to be located in wealthier and better educated areas, with better road access and higher levels of population density. These findings correspond with observations from Mozambique in Kaarhus (2011) and Glover and Jones (forthcoming) , who suggest that large farms tend to locate in peri-urban areas with more smallholders. Such a result certainly concurs with economic theory. In these locations, large farms can benefit from a more knowledgeable and plentiful labour force, a larger and wealthier potential market for their produce, and better transport connections. Although causal chains likely run in both directions, it can be argued that the emerging nature of the commercial agricultural sector in Mozambique would not have influenced household characteristics to a substantial degree at this point.
Conclusions
This paper has taken stock of the current state of large farms in Mozambique and identified factors influencing their distribution throughout the country. We argued that, despite a growing literature, the nature and impact of land acquisitions and commercial farms remains poorly understood due to insufficient data. This paper contributed to the literature by providing evidence on the current distribution of land used by these entities in Mozambique. Moreover, we found that the scale of land acquisitions reported in various sources has not materialized in active operations 'on the ground', which suggests a considerable lag between projects obtaining land usage rights and their implementation.
In the Mozambican agricultural sector, much attention over recent years has focused on the promotion of 'agricultural growth corridors'. Particular emphasis has been on the Beira and Nacala corridors, each with its own flagship development project-the BAGC and ProSAVANA. Our findings show that the Beira corridor has witnessed significant progress in terms of attracting larger commercial farms than the Nacala corridor, although ProSAVANA is only currently in the pilot stage. Either way, the Beira corridor currently appears to be the most highly concentrated area of commercial agriculture in Mozambique, and there is evidence (Map 2) that the area of land under cultivation by large farms increased here between 2002 and 2012. Elsewhere, we see some concentration of commercial farming in the extreme south of the country (Limpopo corridor). The point is that such investments are unevenly distributed across the country and we cannot expect all districts to face the same set of opportunities and challenges associated with commercial farming.
In relation to the above clustering of investments, our findings also suggest that large farms generally locate in areas with better infrastructure, higher levels of population, greater wealth, and higher education levels. As a result, one must conclude that simple correlations between large farms and household welfare outcomes (e.g. income) are likely to reflect such selection effects. At this stage, we cannot rigorously identify the consequences of this distribution of investments or their impact on the surrounding population. However, given the increasing volume of investments in the agricultural sector in Mozambique, further research is needed to improve our understanding of these spatial trends, and to shed light on the processes through which large commercial farming entities may influence smallholder agricultural production and rural welfare. 
